Amendments to the Claims 



This listing of claims will replace all prior versions, and listings, of claims in the 
application: 

Listing of Claims: 



1 1 . (Currently Amended) A method for manag i ng configuring multiple resources in a 

2 system , wherein each resource is capable of being configured by multiple 

3 elements associated with that resource, each element configuring that resource 

4 in a manner different from other elements , comprising: 

5 receiving a user request for an operation that requires p e rform i ng 

6 s e parat e ele m e nt op e rat i ons w i th r e sp e ct to separately configuring multiple 

7 resources in the system; 

8 in response to the user request, commun i cat i ng selecting a service 

9 configuration policy that implements a predetermined service Quality; 

I o using the service configuration policy to communicate commands to 

II Frwttipte e l e m e nts, wh e r ei n e ach a selected element for each resource i s capab le 

12 of manag i ng on e of th e r e sourc e s i n th e syst e m ; 

13 for each element receiving at least one of the communicated commands, 

14 performing: 

15 (i) interpreting the received command; 

16 (ii) p e rform i ng th e ele m e nt op e rat i on configuring its associated 

17 resource as requested by the received command w i th r e spect to 

18 th e manag e d r e sourc e, wherein all th e ele m e nt op e rat i ons 

19 resource configurations performed by all the elements in response 

20 to receiving the commands implement the user requested operation 

21 with the predetermined service gualitv . 

1 2. (Currently Amended) The method of claim 1 , wherein the user requested 

2 operation comprises a request to allocate at least one resource in the system to 

3 a host in the system , and wh e r ei n tho o l omont operations requ e st e d by th e 
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4 r e c e iv e d command compr i se configuration op e rat i ons to conf i guro the manag e d 

5 r e sourc e s to i mp le m e nt th e us e r r e qu e st e d r e sourc e a ll ocat i on . 

1 3. (Original) The method of claim 2, wherein the request to allocate the at least one 

2 system resource comprises a request to allocate additional storage space in the 

3 system to the host. 

1 4. (Original) The method of claim 3, wherein the request to allocate the at least one 

2 system resource includes a request to allocate the storage space to a logical 

3 volume in the host, wherein the resources managed by the elements comprise a 

4 storage device, a switch, a host adaptor, file system, and a volume manager, 

5 wherein the element managing the storage device allocates the storage space to 

6 the host, wherein the element managing the switch is capable of allocating at 

7 least one path in the switch to the storage device to allow the host to access the 

8 allocated storage space, wherein the element managing the host adaptors 

9 allocates at least one host adaptor in the host to communicate with the switch to 

10 access the allocated storage space, and wherein the element managing the 

11 volume manager assigns the allocated storage space in the device to the 

12 requested logical volume used by the host. 

1 5. (Original) The method of claim 4, wherein the system is capable of including 

2 multiple storage devices, switches, and host adaptors in the host, and wherein 

3 there is at least one separate element to manage each storage device and 

4 switch in the system. 

1 6. (Original) The method of claim 5, further comprising: 

2 in response to the communicated commands, determining, with the 

3 elements, at least one switch and storage device in the system capable of 

4 supplying the storage and path resources to satisfy the user request, wherein the 

5 commands are communicated to the elements managing the determined 

6 switches and storage devices. 
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7. (Canceled). 

1 8. (Currently Amended) The method of claim 7 1, wherein there is an application 

2 program interface (API) set for each resource in the system, wherein the multiple 

3 element objects capable of managing one resource call the same API set to 

4 perform operations with respect to the managed resource. 

1 9. (Original) The method of claim 1 , wherein the commands are 

2 communicated by using element proxy objects registered with a lookup 

3 service. 

1 1 0. (Currently Amended) A method for managing multiple resources in a system^ 

2 wherein each resource is capable of being configured by multiple elements, each 

3 element configuring that resource in a manner different from other elements , 

4 comprising: 

5 registering a configuration service proxy object with a lookup service, 

6 wherein the configuration service proxy object includes code enabling access to 

7 a configuration service capable of configuring resources in the system to produce 

8 a predetermined service quality ; 

9 registering configuration element proxy objects with the lookup service, 

10 wherein the configuration element proxy objects include code enabling access to 

11 element configurations that are capable of configuring system resources; 

12 using the code in the configuration proxy object to communicate a user 

13 request for a configuration operation with respect to at least one system resource 

14 to the configuration service; and 

15 using, with the configuration service, the code in the configuration element 

16 proxy objects to communicate commands to a selected one of the configuration 

17 elements for each resource to implement the requested configuration operations 

18 with the requested quality of service : and 
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19 in response to receiving the commands from the configuration service, 

20 performing, with the configuration elements, a configuration operation on the 

21 resource indicated in the received commands. 

1 11. (Original) The method of claim 10, wherein all the configuration operations 

2 performed by all the configuration elements in response to receiving commands 

3 from the configuration service implement the user requested configuration 

4 operation. 

1 12. (Original) The method of claim 10, wherein the user requested configuration 

2 operation comprises a request to allocate a resource in the system to a host in 

3 the system, and wherein the configuration operations performed by the 

4 configuration elements receiving the commands from the configuration service 

5 implement the user requested resource allocation. 

1 1 3. (Original) The method of claim 12, wherein the user requested resource 

2 allocation comprises a request to allocate more storage space in the system to 

3 the host. 

1 14. (Original) The method of claim 10, wherein the request to allocate the system 

2 resource includes a request to allocate the storage space to a logical volume in 

3 the host, wherein the resources managed by the configuration elements 

4 comprise a storage device, a switch, a host adaptor, and a volume manager, 

5 wherein the configuration element managing the storage device allocates the 

6 storage space to the host, wherein the configuration element managing the 

7 switch is capable of allocating one or more paths in the switch to the storage 

8 device to allow the host to access the allocated storage space, wherein the 

9 configuration element managing the host adaptors is capable of allocating one or 

10 more host adaptors to access the allocated storage space through the switch, 

11 and wherein the configuration element managing the volume manager assigns 

12 the allocated storage space to the requested logical volume. 



5 



1 15. (Original) The method of claim 10, wherein the system is capable of including 

2 multiple storage devices, switches, and host adaptors in the host, and wherein 

3 there is at least one separate configuration element to manage each storage 

4 device and switch in the system. 

1 1 6 (Original) The method of claim 1 5, further comprising: 

2 in response to the user request, determining, with the configuration 

3 elements, at least one switch, storage device, and host adaptor in the system 

4 capable of supplying the storage and path resources to satisfy the user 

5 request, wherein the configuration elements configure the determined switches 

6 and storage devices. 

1 17. (Original) The method of claim 16, wherein the configuration elements query 

2 information on the system components to determine the system components 

3 capable of satisfying the user requested configuration operation. 

1 18. (Original) The method of claim 16, wherein configuration policy parameters 

2 are provided with each configuration element that specify how each 

3 configuration element configure the associated switch, storage device, or host 

4 adaptor. 

1 19. (Original) The method of claim 18, wherein the configuration policy 

2 parameters specify a level of availability to provide with the allocated 

3 storage space. 

1 20. (Original) The method of claim 14, wherein there are multiple configuration 

2 services calling different sets of elements to provide different qualities of 

3 configurations, further comprising: 

4 selecting one of the configuration services. 
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(Original) The method of claim 14, wherein the system is further capable of 
including backup programs and snapshot image programs, wherein there is at 
least one configuration element to manage each backup program and 
snapshot image program in each host. 

(Canceled). 

(Currently Amended) The method of claim 22 10, wherein there is an application 
program interface (API) proxy object for each resource in the system, wherein 
the multiple elements capable of configuring one resource use the same API 
proxy object to configure the associated resource. 

(Original) The method of claim 10, wherein the configuration service proxy 
object enables either remote or local access to the configuration service to 
configure capable of configuring resources in the system 

(Currently Amended) A method for managing configuring multiple resources in a 
system , wherein each resource is capable of being configured bv multiple 
elements associated with that resource, each element configuring that resource 
in a manner different from other elements , comprising: 
invoking a management program; 

providing the management program a set of user specified operational 
parameters to use for a syst e m configuration operation performed with respect to 
the system resources; 

selecting with the management program a service configuration policy that 
implements a predetermined service gualitv; 

calling, with the manag e m e nt program service configuration policy 
mu l tipl e e l e m e nts, whoroin e ach a selected element for each resource io capab le 
of manag i ng on e of th e r e sourc e s i n th e s yst e m by p e rform i ng an ele m e nt 
op e rat i on ; 
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19 for each element called by th e manag e m e nt program service configuration 

20 policy , performing: 

21 (i) interpreting the received command; 

22 (ii) p e rform i ng th e ele ment operat i on configuring its associated 

23 resource as requested by the received command with r e sp e ct to 

24 th e manag e d r e sourc e, wherein the elements contro l th e manag e d 

25 configure the r e sourc e resources according to prodefined e l ement 

26 operat i onal param e t e rs and th e us e r sp e c i f ie d op e rat i ona l 

27 param e t e rs the service configuration policy to provide the 

28 reguested service quality . 

1 26. (Original) The method of claim 25, wherein the user specified operational 

2 parameters comprise a request to allocate at least one resource in the system to 

3 a host in the system, wherein the element operations comprise configuration 

4 operations to configure the managed resources to implement the user specified 

5 resource allocation. 

1 27. (Original) The method of claim 26, wherein the request to allocate the at least 

2 one system resource comprises a request to allocate additional storage space in 

3 the system to the host. 

1 28. (Original) The method of claim 27, wherein the request to allocate the at least 

2 one system resource includes a request to allocate the storage space to a 

3 logical volume in the host, wherein the resources managed by the elements 

4 comprise a storage device, a switch, a host adaptor, file system, and a volume 

5 manager, wherein the element managing the storage device allocates the 

6 storage space to the host, wherein the element managing the switch is capable 

7 of allocating at least one path in the switch to the storage device to allow the 

8 host to access the allocated storage space, wherein the element managing the 

9 host adaptors allocates at least one host adaptor in the host to communicate 
10 with the switch to access the allocated storage space, and wherein the 
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11 element managing the volume manager assigns the allocated storage space in 

12 the device to the requested logical volume used by the host. 

1 29. (Original) The method of claim 28, wherein the system is capable of including 

2 multiple storage devices, switches, and host adaptors in the host, and wherein 

3 there is at least one separate element to manage each storage device and 

4 switch in the system. 

30. (Canceled). 

1 31 . (Currently Amended) The method of claim 30 25, wherein there are multiple 

2 management programs, wherein each management program calls one of the 

3 multiple elements for each resource to control, and wherein different 

4 management programs call different elements for at least one resource to 

5 perform different operations with respect to the resource. 

1 32. (Currently Amended) A system for manag i ng configuring multiple 

2 resources , wherein each resource is capable of being configured by 

3 multiple elements associated with that resource, each element 

4 configuring that resource in a manner different from other elements , 

5 comprising: 

6 multiple resources; 

7 means for receiving a user request for an operation that 

8 requires p e rform i ng separat e olo m o nt operat i ons w i th rospoct to the 

9 separately configuring multiple resources in the system; 

10 means for commun i cating selecting , in response to the user request, a 

11 service configuration policy that implements a predetermined service policy; 

12 means for using the service configuration policy to communicate 

1 3 commands to mu l t i p le ele m e nts, wh e r ei n e ach a selected element for each 

14 resource i s capabl e of manag i ng on e of th e r e sourc e s i n th e syst e m ; 
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15 multiple element means for performing, in response to receiving at least 

16 one of the communicated commands, interpreting the received command and 

17 p e rforming th e ele ment operat i on configuring its associated resource as 

18 requested by the received command w i th r e sp e ct to th e managed resourc e, 

19 wherein all th e ele m e nt op e rat i ons resource configurations performed by all the 

20 elements in response to receiving the commands implement the user requested 

21 operation with the predetermined service gualitv . 

1 33. (Currently Amended) The system of claim 32, wherein the user requested 

2 operation comprises a request to allocate at least one resource in the system to 

3 a host in the system , and wh e r ei n th e ele m e nt op e rat i ons r e qu e st e d by th e 

4 r e c ei v e d command compris e conf i guration op e rations to conf i gur e th e manag e d 

5 r e sourc e s to i mpl e ment tho us e r r e qu e st e d rosouroo a ll ocat i on . 

1 34. (Original) The system of claim 33, wherein the request to allocate the at least 

2 one system resource comprises a request to allocate additional storage space 

3 in the system to the host. 

1 35. (Original) The system of claim 34, wherein the request to allocate the at least 

2 one system resource includes a request to allocate the storage space to a 

3 logical volume in the host, wherein the resources managed by the elements 

4 comprise a storage device, a switch, a host adaptor, file system, and a volume 

5 manager, wherein the element managing the storage device allocates the 

6 storage space to the host, wherein the element managing the switch is capable 

7 of allocating at least one path in the switch to the storage device to allow the 

8 host to access the allocated storage space, wherein the element managing the 

9 host adaptors allocates at least one host adaptor in the host to communicate 

10 with the switch to access the allocated storage space, and wherein the element 

11 managing the volume manager assigns the allocated storage space in the 

12 device to the requested logical volume used by the host. 
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1 36. (Original) The system of claim 35, wherein the system is capable of including 

2 multiple storage devices, switches, and host adaptors in the host, and wherein 

3 there is at least one separate element means to manage each storage device 

4 and switch in the system. 

1 37. (Original) The system of claim 36, wherein the multiple element means further 

2 perform: 

3 determining at least one switch and storage device in the system capable 

4 of supplying the storage and path resources to satisfy the user request, wherein 

5 the commands are communicated to the elements managing the determined 

6 switches and storage devices. 

38. (Canceled). 

1 39. (Currently Amended) The system of claim 32, wherein there is an application 

2 program interface (API) set for each resource in the system, wherein the multiple 

3 element objects capable of managing one resource call the same API set to 

4 perform operations with respect to the managed resource. 

1 40. (Original) The system of claim 32, wherein the commands are communicated by 

2 using element proxy objects registered with a lookup service. 

1 41 . (Currently Amended) An article of manufacture including code for manag i ng 

2 configuring multiple resources in a system , wherein each resource is capable of 

3 being configured by multiple elements associated with that resource, each 

4 element configuring that resource in a manner different from other elements by: 

5 receiving a user request for an operation that requires p e rform i ng 

6 s e parat e ele m e nt op e rat i ons w i th r e sp e ct to separately configuring multiple 

7 resources in the system; 

8 in response to the user request, commun i cat i ng selecting a service 

9 configuration policy that implements a predetermined service quality: 
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1 0 using the service configuration policy to communicate commands to 

11 mu l t i pl e ele m e nts, wh e r ei n e ach a selected element for each resource is capabl e 

12 of manag i ng on e of th e r e sourc e s i n th e syst e m ; 

13 for each element receiving at least one of the communicated commands, 

14 performing: 

15 (i) interpreting the received command; 

16 (ii) p e rform i ng th e ele m e nt op e rat i on configuring its associated 

17 resource as requested by the received command w i th r e sp e ct to 

18 th e manag e d r e sourc e, wherein all th e ele m e nt op e rat i ons resource 

19 configurations performed by all the elements in response to 

20 receiving the commands implement the user requested operation 

21 with the predetermined service Quality . 

1 42. (Currently Amended) The article of manufacture of claim 41 , wherein the user 

2 requested operation comprises a request to allocate at least one resource in the 

3 system to a host in the system , and wh e r ei n th e ele m e nt op e rat i ons r e qu e st e d by 

4 th e r e c ei v e d command compr i s e conf i gurat i on op e rat i ons to conf i gur e th e 

5 manag e d r e sourc e s to i mpl e m e nt th e us e r r e qu e st e d r e sourc e a l locat i on . 

1 43. (Original) The article of manufacture of claim 42, wherein the request to allocate 

2 the at least one system resource comprises a request to allocate additional 

3 storage space in the system to the host. 

1 44. (Original) The article of manufacture of claim 43, wherein the request to allocate 

2 the at least one system resource includes a request to allocate the storage space 

3 to a logical volume in the host, wherein the resources managed by the elements 

4 comprise a storage device, a switch, a host adaptor, file system, and a volume 

5 manager, wherein the element managing the storage device allocates the 

6 storage space to the host, wherein the element managing the switch is capable 

7 of allocating at least one path in the switch to the storage device to allow the host 

8 to access the allocated storage space, wherein the element managing the host 
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9 adaptors allocates at least one host adaptor in the host to communicate with the 

10 switch to access the allocated storage space, and wherein the element managing 

11 the volume manager assigns the allocated storage space in the device to the 

12 requested logical volume used by the host. 

1 45. (Original) The article of manufacture of claim 44, wherein the system is 

2 capable of including multiple storage devices, switches, and host adaptors in 

3 the host, and wherein there is at least one separate element to manage each 

4 storage device and switch in the system. 

1 46. (Original) The article of manufacture of claim 45, further comprising: 

2 in response to the communicated commands, determining, with the 

3 elements, at least one switch and storage device in the system capable of 

4 supplying the storage and path resources to satisfy the user request, wherein the 

5 commands are communicated to the elements managing the determined 

6 switches and storage devices. 

47. (Canceled). 

1 48. (Original) The article of manufacture of claim 41 , wherein there is an application 

2 program interface (API) set for each resource in the system, wherein the multiple 

3 element objects capable of managing one resource call the same API set to 

4 perform operations with respect to the managed resource. 

1 49. (Original) The article of manufacture of claim 41 , wherein the commands are 

2 communicated by using element proxy objects registered with a lookup service. 

1 50. (Currently Amended) An article of manufacture including code for managing 

2 multiple resources in a system , wherein each resource is capable of being 

3 configured by multiple elements associated with that resource, each element 

4 configuring that resource in a manner different from other elements by: 
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5 registering a configuration service proxy object with a lookup service, 

6 wherein the configuration service proxy object includes code enabling access to 

7 a configuration service capable of configuring resources in the system to produce 

8 a predetermined service quality ; 

9 registering configuration element proxy objects with the lookup service, 

10 wherein the configuration element proxy objects include code enabling access to 

11 element configurations that are capable of configuring system resources; 

12 using the code in the configuration proxy object to communicate a user 

13 request for a configuration operation with respect to at least one system resource 

14 to the configuration service; 

15 using, with the configuration service, the code in the configuration element 

16 proxy objects to communicate commands to a selected one of the configuration 

17 elements for each resource to implement the requested configuration operations 

18 with the requested quality of service ; and 

19 in response to receiving the commands from the configuration service, 

20 performing, with the configuration elements, a configuration operation on the 

21 resource indicated in the received commands. 

1 51 . (Original) The article of manufacture of claim 50, wherein all the configuration 

2 operations performed by all the configuration elements in response to receiving 

3 commands from the configuration service implement the user requested 

4 configuration operation. 

1 52. (Original) The article of manufacture of claim 50, wherein the user requested 

2 configuration operation comprises a request to allocate a resource in the system 

3 to a host in the system, and wherein the configuration operations performed by 

4 the configuration elements receiving the commands from the configuration 

5 service implement the user requested resource allocation. 
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1 53. (Original) The article of manufacture of claim 52, wherein the user requested 

2 resource allocation comprises a request to allocate additional storage space in 

3 the system to the host. 

1 54. (Original) The article of manufacture of claim 50, wherein the request to allocate 

2 the at least one system resource includes a request to allocate the storage space 

3 to a logical volume in the host, wherein the resources managed by the 

4 configuration elements comprise a storage device, a switch, a host adaptor, file 

5 system, and a volume manager, wherein the configuration element managing the 

6 storage device allocates the storage space to the host, wherein the configuration 

7 element managing the switch is capable of allocating one or more paths in the 

8 switch to the storage device to allow the host to access the allocated storage 

9 space, wherein the configuration element managing the host adaptors is capable 

10 of allocating one or more host adaptors to access the allocated storage space 

11 through the switch, and wherein the configuration element managing the volume 

12 manager assigns the allocated storage space to the requested logical volume. 

1 55. (Original) The article of manufacture of claim 50, wherein the system is 

2 capable of including multiple storage devices, switches, and host adaptors in 

3 the host, and wherein there is at least one separate configuration element to 

4 manage each storage device and switch in the system. 

1 56 (Original) The article of manufacture of claim 55, further comprising: 

2 in response to the user request, determining, with the configuration 

3 elements, at least one switch, storage device, and host adaptor in the system 

4 capable of supplying the storage and path resources to satisfy the user 

5 request, wherein the configuration elements configure the determined switches 

6 and storage devices. 
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1 57. (Original) The article of manufacture of claim 56, wherein the configuration 

2 elements query information on the system components to determine the system 

3 components capable of satisfying the user requested configuration operation. 

1 58. (Original) The article of manufacture of claim 56, wherein configuration policy 

2 parameters are provided with each configuration element that specify how 

3 each configuration element configure the associated switch, storage device, 

4 or host adaptor. 

1 59. (Original) The article of manufacture of claim 58, wherein the configuration 

2 policy parameters specify a level of availability to provide with the allocated 

3 storage space. 

1 60. (Original) The article of manufacture of claim 54, wherein there are multiple 

2 configuration services calling different sets of elements to provide different 

3 qualities of configurations, further comprising: 

4 selecting one of the configuration services. 

1 61 . (Original) The article of manufacture of claim 54, wherein the system is further 

2 capable of including backup programs and snapshot image programs, wherein 

3 there is least one configuration element to manage each backup program and 

4 snapshot image program in each host. 

62. (Canceled). 

1 63. (Currently Amended) The article of manufacture of claim §2 50, wherein there is 

2 an application program interface (API) proxy object for each resource in the 

3 system, wherein the multiple elements capable of configuring one resource use 

4 the same API proxy object to configure the associated resource. 
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1 64. (Original) The article of manufacture of claim 50, wherein the configuration 

2 service proxy object enables either remote or local access to the configuration 

3 service to configure capable of configuring resources in the system 

4 

5 65. (Currently Amended) A computer readable medium including data structures for 

6 managing configuring multiple resources in a system , wherein each resource is 

7 capable of being configured by multiple elements associated with that resource, 

8 each element configuring that resource in a manner different from other 

9 elements , comprising: 

I o a manager object which selects a service configuration policy that 

II implements a predetermined service gualitv. the service configuration policy 

12 including multiple commands that together i mp le m e nt a syst e m op e rat i on w i th 

13 r e sp e ct to separately configure multiple resources in the system; and 

14 multiple element objects, wherein each element object i s c a pabl e of 

15 managing configures one of the resources in the system, wherein the manager 

16 obj e ct service configuration policy communicates commands to mu l t i p le 

17 ele m e nts a selected element for each resource , wherein each element receiving 

18 at least one of the communicated commands interprets the received command 

19 and p e rforms an ele m e nt op e r a tion configures its associated resource as 

20 requested by the received command w i th r e sp e ct to th e manag e d r e sourc e, 

21 wherein all the ele m e nt operations resource configurations performed by all the 

22 elements in response to receiving the commands implement the requested 

23 system operation with the predetermined service gualitv . 

1 66. (Currently Amended) The computer readable medium of claim 65, wherein the 

2 system operation comprises a request to allocate at least one resource in the 

3 system to a host in the system , and wh e r ei n th e ele m e nt op e rat i ono roquosted 

4 by th e r e c ei v e d command compr ise conf i gur a tion op e rat i ons to configur e th e 

5 manag e d r e sourc e s to implem e nt tho usor r e qu e st e d resource a ll ocat i on . 
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1 67. (Original) The computer readable medium of claim 65, wherein each resource in 

2 the system is capable of being managed by multiple elements, wherein each of 

3 the multiple elements that manage one resource performs the element 

4 operation in a different manner than other elements. 

1 68. (Original) The computer readable medium of claim 67, wherein there is an 

2 application program interface (API) set for each resource in the system, wherein 

3 the multiple element objects capable of managing one resource call the same 

4 API set to perform operations with respect to the managed resource. 

1 69. (Original) The computer readable medium of claim 65, wherein the. manager 

2 object and element objects comprise proxy objects, further comprising: 

3 a lookup service including registered instances of the manager proxy 

4 objects and element proxy objects, wherein the manager and element proxy 

5 objects include code enabling access to the operations performed by the proxy 

6 objects. 
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